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The Promise: Can It Be Fulfilled:
Recently, the National Research Council released the

book, Fulfilling the Promise: Biology Education in the
Nation's Schools. I was privileged to serve on the
committee that formulated both the text and its recom-
mendations. The book will provide thoughtful reading
for all NARST members. But will we be ready to accept
its challenge?

The Committee on High School Biology Education
was convened by NRC's Board on Biology to evaluate
high school biology curriculum and to recommend ap-
propriate change. However, early in its deliberations, a
concensus was reached that the woes of science ed-
ucation extended beyond the high school biology
course. The committee examined K-12 science edu-
cation, university science majors, science teacher prep-
aration and certification, local, state, and national sci-
ence assessments as well as institutional and
bureaucratic constraints on the teaching of science in
our schools. There were no sacred cows. Teacher
preparation programs, magnet schools, science edu-
cation research, professional certification boards, texts,
and tests were all dissected, resulting in at least two
very interesting and unique results. First, members of
the scientific community assumed a major responsibility
for the current status of biology education; for example,
the relationship between the lack of hands-on instruc-
tion and problem solving in classrooms to the preva-
lence of lecture in the university. Second, changes were
not merely recommended, they were costed out. To
give just one example, inservice institutes that could
provide both content updating and content specific
pedagogical skills were recommended and the start up
costs (for 25% of all biology teachers for a 12 day
institute) were estimated at $23.5 million.

In addition, the importance of educational research
was noted with the recommendation that a prestigious,
national board, convened under the auspices of the
National Research Council, for example, identify re-
search needs in science education. The lack of a
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1991 Conference Registration
Materials
April 7-10, 1991

The 1991 Annual NARST Meeting will be held at
The Abbey on Lake Geneva at Fontana, Wisconsin
from April 7 to April 10. The meeting will begin with
two professional development workshops at 2:00 on
Sunday afternoon, April 7. There is an additional charge
for these workshops to cover the cost, including ma-
terials. The first general session is scheduled for Sun-
day evening at 7:00 to be followed by a reception at
9:00 p.m. To preregister for the conference, please
complete and return the registration form with appro-
priate fees paid in U.S. funds. The deadline for prer-
egistering is March 10, 1991. The preregistration form
may be used to preregister or you may use the reg-
istration materials which were mailed to NARST mem-
bers in early December. Hotel reservations should be
sent to The Abbey using the hotel reservation form
below or the envelope registration form which was
mailed to members earlier. The Abbey will not accept
phone-in reservations.

I will be pleased to answer questions about confer-
ence preregistration or procedures for reserving a room.
My office phone number is (513) 556-3582 and my
home number is (513) 729-1834.

NARST 1991 CONFERENCE
April 7-10

The Abbey, Fontana, Wisconsin
Deadlines

Roommate Requests
Glenn Markle,
University of Cincinnati

Preregistration
Glenn Markle,
University of Cincinnati

Hotel Reservations
The Abbey

Paper, Final Copy
Discussants

Ground Transportation
Milwaukee Airport to The Abbey
O'Hare Field to The Abbey
Downtown Chicago to The Abbey

February 15

March 10

March 1

March 1

April 1

April 1

March 10



(President)

thorough body of research was evident as the Com-
mittee searched for data for its deliberations.

How does the report affect us, the research com-
munity concerned with the improvement of science
teaching? First, many of its recommendations are
based on the results of our research, reinforcing the
legitimacy of educational research to and for the sci-
entific community. Second, its recommendations con-
cerning the preparation of science teachers challenge
us to develop, evaluate, and revise new programs.
Those of us who focus on curriculum are urged to
cooperate with scientists in creating a coherent K-12
curriculum and in fashioning learner texts. Fourth, the
report severely criticizes the testing industry, and many
NARST members have the expertise to address im-
portant assessment issues. There are ample opportu-
nities for NARST members to be involved.

Yet, are we prepared to accept the challenge? In my
opinion, during the last two decades science education
has moved away from science. I see evidence in fewer
science courses required in graduate programs and
fewer doctoral degree recipients able to teach content
courses, as well as in the lack of substantive science
courses in many elementary and middle school pres-
ervice education programs. Many of us are the faculty
who determine program requirements. We need to an-
alyze the many ways that research (and programs
based on its findings) can improve science teaching.
In order to do that, we need to reestablish firm collab-
orations with our colleagues in the sciences and to
reconstitute many of our science teacher education
programs. We now have a challenge; we need to care-
fully consider and discuss the NRC report and to move
ahead, providing both the leadership and the research
base that will help to fulfill the promise.
Recommended By-Law Revisions

Included in this newsletter are changes in the By-
laws that the Executive Board is recommending for
your approval. As you consider them, please remember
that the By-laws were last changed in 1986. Since that
time, NARST has become both a mature and an in-
ternational association. Some of the requested changes
reflect those areas of growth; for example, if approved,
three ad hoc committees will become permanent com-
mittees. One of them, the International Committee,
represents the international focus of research in science
education of many of our members. Other recom-
mended changes reflect the maturation of NARST as
an association with an evolving organizational structure.

The Board requests that you carefully read and reflect
on the proposed additions and deletions before casting
your ballot. During its fall meeting, Board members
fully discussed each change and worked to propose
revisions that would make our By-laws congruent with
current practices as well as functional for future growth.

Conference Ground Transportation-
Be Sure to Read This!!!

Transportation to the Abbey from the Milwaukee Air-
port, from O'Hare Airport in Chicago, or from downtown
Chicago on Sunday, April 7 may be a concern for
members who do not plan to drive to the Abbey. If you
are not attending AERA and plan to fly to the NARST
conference, transportation to-and-from the Milwaukee
airport will be easier than O'Hare Airport. The following
ground transportation is available.
FROM MITCHELL FIELD, THE MILWAUKEE AIRPORT,
TO THE ABBEY:

Call "Limousine Services" at (800) 236-5450 or
at (414) 769-9100 to arrange ground transportation.
Reservations must be made at least two days in
advance. When you call, they will ask you for your
arrival date, arrival time, and flight number. Limou-
sine Services picks up customers from just outside
Baggage Area 1. The cost is $18.00.

Limousine Services also provides transportation
from the Abbey back to Mitchell Field.

FROM O'HARE FIELD, THE CHICAGO AIRPORT, TO
THE ABBEY:

Call OWL Airport Bus Service at (800) 621-4153
or (312) 427-3102 to arrange ground transportation.
The bus departs O'Hare at 11:30 A.M. and 5:30
P.M. Reservations must be made at least twenty-
four hours in advance. The OWL bus picks up
customers at the lower level in front of Carson's
Rotunda between terminals 2 and 3. The cost is
$14.00.

OWL also provides transportation from the Abbey
to O'Hare. They leave the Abbey at 8:20 AM and
2:30 PM for the trip back to O'Hare. Again, reser-
vations must be made at least twenty-four hours in
advance.

FROM DOWNTOWN CHICAGO TO THE ABBEY
NARST is chartering busses from Downtown Chi-

cago to the Abbey. We are working with the Van
Galder Bus Company. The buses will leave the
Downtown Hilton Hotel on Sunday, April 7th. Two
pick-up times are planned. The first is at 11:00 A.M.
and the second at 3:00 P.M.

Since we are chartering these buses, tickets must
be purchased from NARST before March 10, 1991.
They can be ordered when you preregister for the
conference. The cost is $15.00.

Transportation from the Abbey to O'Hare Airport
can be reserved through the OWL bus company.
Reservations for the trip to O'Hare from the Abbey
must be made at least twenty-four hours in advance.

For those driving, a map showing the location of the
Abbey is attached for your information. It you have
questions about ground transportation to the Abbey,
please call John Stayer at (913) 532-6294.



Elections Committee Report
The Elections Committee is pleased to
present the following candidates for elec-
tion in 1990. Each of the individuals iden-
tified has been contacted and has agreed
to have his/her name placed in nomina-
tion and to serve if elected. Ballots will
be mailed to each NARST member.

PRESIDENT-ELECT
Art White, Ohio State University
Emmett Wright, Kansas State University

BOARD MEMBERS-AT-LARGE
Mary M. Atwater, University of Georgia
Richard Duschl, University of Pittsburgh
Barry Fraser, Curtin University, Perth

(by petition)
Piyush Swami, University of Cincinnati
Victor L. Wilson, Texas A&M University

PRESIDENT ELECT
NOMINATIONS
The two candidates that have been nom-
inated for President Elect are Art White
and Emmett Wright.

ART WHITE
Art White has served the field of sci-

ence education for 33 years. This in-
cludes 12 years teaching high school sci-
ence and 21 years, at Ohio State
University.

White has participated in National As-
sociation for Research in Science Teach-
ing activities for 21 years. He was Re-
search Coordinator for six years; on the
Editorial Board of the journal, the Board
of Directors, and the Executive Commit-
tee; chaired the International Committee;
and is on the JRST Awards Committee.
White has presented papers, organized
symposia, and conducted workshops for
NARST White co-authored the NARST
Award paper: "The Meta Analysis of Ad-
vance Organizer Research". In 1990
White conducted a workshop on uses of
microcomputers for research.

White has broad international interest
indicated by professional experiences in
17 foreign countries. White founded the
International Consortium for Research in
Science and Mathematics Education
(ICRESME). The consortium has held
conferences in Trinidad and Costa Rica
including NARST leaders and the gen-
eral membership as participants. The
1991 meeting will be in Merida, Mexico.

Currently White is the co-director of:
"A Network for Integrated Science and
Mathematics Teaching and Learning", a
project supported by the National Sci-
ence Foundation, the School Science
and Mathematics Association, the John-
son Foundation, and Ohio State Univer-
sity.

White has most recently been named
the director of the National Center for
Science Teaching and Learning funded
by the Office of Educational Research
and Innovation (OERI). This is a five year
commitment and will focus upon factors
external to the classroom which influence
science teaching and learning.

EMMETT WRIGHT
Emmett Wright, Professor of Science

Education and Associate Dean of Edu-
cation at Kansas State University, holds
a Ph.D. from The Pennsylvania State Uni-
versity, M.A. from Wichita State Univer-
sity, and B.S. from the University of Kan-
sas.

During his tenure at the University of
Maryland and Kansas State, Wright has
taught biology and science education,
and served as director of each institu-
tion's Science Education Center. Pres-
ently, Wright is directing a 5-year NSF
project to develop a model elementary
teacher preparation program that inte-
grates science, mathematics, and tech-
nology.

Wright's research interests have pro-
duced 90 publications in instructional
strategies, problem solving, and environ-
mental attitudes. He is a regular pre-
senter at NARST and other science ed-
ucation organizations, has directed the
Chesapeake Bay Environmental Educa-
tion Project, served as principal evaluator
of numerous federal and UNESCO
funded projects, and worked as consult-
ant to the education ministries of six
countries, with current involvement in
Paraguay. He presently is co-directing the
ACS middle school curriculum project,
Foudations and Challenges to Encourage
Technology-based Science (FACETS).

Wright, a NARST member since 1973,
has served on numerous committees in-
cluding the Task Force to update the
mission statement for the 1990's. He was
awarded by NSTA the Citation for Distin-
guished Service to Science Education;
the Gustav Ohaus Award for Innovation
in College Science Teaching (twice), and
the NARST JRST Award (1990 with R.
Duschl). Wright has served on the NSTA
Board of Directors executive committee
and currently chairs the NSTAINARST/
AAAS Task Force for Defining a Research
Agenda in Science Education.

BOARD MEMBERS
AT LARGE
The following nominations have been
made for members of the Board. The
persons nominated are Mary M. Atwater,
Richard Duschl, Barry Fraser, Piyush
Swami, and Victor L. Wilson.

MARY M. ATWATER
Mary M. Atwater is an Assistant Pro-

fessor in the Department of Science Ed-
ucation at the University of Georgia. She
holds a B.S. in chemistry from Methodist
College, a M.A. (M.S.) in chemistry from
the University of North Carolina at Chapel
Hill, and a Ph.D. in science education
from North Carolina State University.

She joined the faculty at the University
of Georgia in 1987 after three years at
Atlanta University. Prior to her time at
Atlanta University, she taught chemistry
at Fayetteville State University and was
Associate Director for the Southwest Re-
source Center for Science and Engi-
neering at New Mexico State University.

At the University of Georgia, she
teaches undergraduate and graduate
level science education courses. Her
teaching and research efforts have in-
cluded 14 federal and state grants. She
currently is a principal co-investigator of
a NSF-funded middle school teacher
training and research grant, the investi-
gator of two Eisenhower grants and a
UGA Instructional Improvement grant.
She has published papers in School Sci-
ence and Mathematics, The Science
Teacher, Journal of Research in Science
Teaching, Journal of Science Teacher Ed-
ucation, and Science Activities. She is
an author of the NSTA's publication on
What Research Says to the Science
Teacher About Pluralism in the Learning
and Teaching of Science. She has been
a frequent presenter at NARST AETS,
SAETS, and NSTA.

Atwater has been an active NARST
member since 1981. Her service includes
membership on the JRST Editorial Board
(1990-1994), the JRST Awards Committee
(1989-1991) and (1985-1987). Other recent
service to science education professional
organizations includes: committee mem-
ber of the NSTA Multicultural Science
Education Committee, and the NSTA
Scope, Sequence, & Coordination of Sec-
ondary School Science Committee; di-
rector-at-large board member of AETS,
editorial board member of the Journal of
Science Teacher Education, chairperson
of the AETS Publication Committee; ed-
itor of The Georgia Science Teacher; ed-
itorial board member of Journal of Ele-
mentary Science Education and Science
Activities; and president of the newly-
formed Association for Multicultural Sci-
ence Education.

Atwater's research interests include
cognitive and affective variables related
to science achievement both at the pre-
college and college level and multicul-
tural science education research issues.
Her work in multicultural science teacher
education was honored by the receipt of
a 1990 NSTA OHAUS Award for Inno-
vations in Four-Year College Teaching.
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RICHARD A. DUSCHL

Richard A. Duschl (Ph.D. University of
Maryland 1983) is on the faculty in the
School of Education with a secondary
appointment to the Center for Philosophy
of Science at the University of Pittsburgh.
He has been an active member of
NARST for nine years with service on
the JRST Committee, membership on the
editorial board of the JRST and the ad-
visory board of Investigations in Science
Education.

His research focuses on applying epis-
temological frameworks to curriculum and
instructional decision-making. Last year
he received the prestigious 1989 JRST
award for his coauthored work with Em-
mett Wright. Other publications have ap-
peared in the International Journal of Sci-
ence Teaching, Science Education,
School Science and Mathematics, and
Science Activities. His first book-Re-
structuring Science Education: the Role
of Theories and Their Development
(1990)-was published by Teachers Col-
lege Press. A second edited volume is
in production with SUNY Press-Philos-
ophy of Science, Cognitive Science, and
Education Theory and Practice.

In addition to his involvement with
NARST Richard is also active in the
American Educational Research Associ-
ation as program chair for the Special
Interest Groups on Subject Matter Knowl-
edge and Conceptual Change (1989-
1991) and The Study of Learning Envi-
ronments SIG (1987-88).

"Science education research is in a
state of rapid restructuring brought about
by dynamic international research efforts
from scholars working in educational psy-
chology, philosophy of science, artificial
intelligence, assessment and cognitive
science. It is clear that the arena of sci-
ence education research is much broader
today than 10 years ago. If elected to the
Board, I will strive to serve NARST mem-
bers by building bridges with national and
international organizations and other re-
searchers interested in advancing the
practice of science education research
and the knowledge base of teaching and
learning science. As NARST nurtured
and supported me early in my career, I
will also work hard to provide similar sup-
port to young scholars starting their ca-
reers as science education researchers."

BARRY FRASER
Barry Fraser is Professor in science

education at Curtin University in Perth
and Director of a science education cen-
ter which is Australia's only federally
funded center of excellence in education.
He is the author or editor of over 40
books and monographs and over 300
journal articles and conference presen-

member of six other journals (including
Research in Science and Technological
Education).

Barry's involvement in science educa-
tion has an unusually international flavor.
He has travelled very widely and collab-
orated on research with dozens of sci-
ence educators from North America, Eu-
rope, Asia, Australia, Africa, and
elsewhere. Under Barry's sponsorship,
over 40 NARST members and other sci-
ence educators from around the world
have visited Curtin University and shared
ideas. Currently he serves in prominent
international positions, including being
Executive Director of the International
Academy of Education and Coeditor of
the International Journal of Educational
Research and the South Pacific Journal
of Teacher Education.

Barry's previous active involvement
with NARST over a long period has in-
cluded presenting dozens of papers at
annual meetings, winning four outstand-
ing paper awards, serving on the editorial
board of JRST, and being a member of
the committee on international issues in
science education. Barry believes that his
background places him in a unique po-
sition to assist NARST in, first, becoming
more international in its outlook and ac-
tivities and, second, further improving its
external reputation through enhancing
the scope and quality of its publication
activities.

PIYUSH SWAMI
Piyush Swami is an Associate Profes-

sor of Science Education, and Depart-
ment Head responsible for Elementary
and Secondary Education programs at
the University of Cincinnati. Prior to join-
ing UC, he worked as state science su-
pervisor in Ohio Department of Educa-
tion.

Dr. Swami received his BS with Biol-
ogy, and Chemistry as majors in 1964.
He received his M. Ed. degree in 1972
from Western Washington University; and
then completed M.S. (Botany) in 1974,
and Ph.D. (Science Education) in 1975--
both from Ohio State University. Prior to
coming to U.S.A. in 1970, he worked at
the National Science Foundation Inter-
national Office, and a USAID project in
India for five years that focussed on pro-
moting the use of inquiry teaching in
science classrooms.

At UC, he is facilitating the develop-
ment of five year integrated programs
(Holmes recommendations) for elemen-
tary and secondary teachers which would
replace the existing programs. His in-
volvement in various science education
activities at the state, regional, and na-
tional levels has been extensive and di-
verse in nature. He was responsible for
founding the NSTA's state chapter
(SECO) in Ohio that now operates as a

very successtul organization. Recently,
he chaired the national convention of
SSMA in Cincinnati

Areas of Dr. Swami's research interest
in science education have included the
long range follow-up of teacher education
programs, effects of various program on
changing the attitudes of students, and
assessment of scientific literacy in school
age populations. For the past three years,
he has actively investigated various as-
pects of informal education in zoos

Contributions to NARST include mem-
bership on the Awards committee for
three years, and assisting actively in or-
ganizing the national conventions for the
past four years. He seeks a position on
the Board because of his belief that
"NARST should initiate agreeing to a list
of major science education research ar-
eas that need to be studied during this
decade. We should then assist project
teams to find sufficient funding for un-
dertaking focussed research projects by
its members both in the U.S. and other
countries of the world.

VICTOR L. WILSON
Victor L. Willson is Professor of Edu-

cational Psychology at Texas A&M Uni-
versity, where he has taught for eleven
years. Prior to that he taught at the U.
of South Dakota and the U. of Minnesota,
where he was Associate Director of the
Minnesota Research and Evaluation Pro-
ject.

Dr. Willson received his BA in Mathe-
matics with a physics minor in 1968. He
took his Ph.D. in Educational Research
in 1973 at the University of Colorado. He
has been a member of NARST since the
middle 1970's and has published contin-
uously in JRST since then. He worked
on the 1976 NAEP Science Assessment
as well as on numerous funded NSF
projects. Currently he is evaluator on a
large NSF grant to redefine the under-
graduate engineering curriculum funded
at Texas A&M.

Areas of Dr. Willson's research interest
in science education have included ef-
fects of teacher institutes and workshops
on science students' achievements, re-
search on the relationship between
achievement and interest in science, the
role of methodology in science education
research, and most recently, the meas-
urement of science knowledge and skills
from a cognitive theory perspective.

Contributions to the Association in-
clude membership on the editorial board
for six years as well as membership on
the program committee. His interest in
serving on the Board is based on a gen-
uine desire to promote science education
and research, to improve the Association
beyond its already excellent standing,
and to assist the Association in becoming
an important force for determining sci-
ence education policy and curriculum.

tations. Currently he serves as Coeditor

of two journals and is an editorial board
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Research Matters - to the Science Teacher
IDEAS FROM A
SOVIET
PSYCHOLOGIST
Ann C. Howe, Department of Curriculum and Instruction
University of Maryland, College Park, MD 20742

Over the past two decades most science teachers have been
introduced to the discoveries and idea of Jean Piaget. Piaget's
ideas now permeate much of our thinking about science teaching
and are the basis for some of our most successful curriculum
projects and teaching strategies.

Another psychologist whose ideas should become better known
to science teachers is Lev Vygotsky. Vygotsky was a Soviet psy-
chologist who was born in the same year as Piaget but died in
his thirties. His work was ignored in the United States for many
years after he died but now we are beginning to see that he had
some very interesting and stimulating ideas that may be relevant
to science teaching.

Vygotsky, like Piaget, believed that the learner constructs knowl-
edge; that is, that what we know is not a copy of what we find
in the environment but is, instead, the result of thought and action.
Although both of these thinkers focused on the growth of children's
knowledge and understanding of the world around them, Piaget
placed more emphasis on the child's internal mental processes and
Vygotsky placed more emphasis on the role of teaching and social
interaction in the development of science concepts and other knowl-
edge. He also sought to show that language plays a central role
in mental development.
MENTAL DEVELOPMENT

Vygotsky believed that development depends on both natural or
biological forces and social and cultural forces. Biological forces
produce the elementary functions of memory, attention, perception
and stimulus-response learning but social forces are necessary for
the development of the higher mental functions of concept devel-
opment, logical reasoning and judgement. A main difference be-
tween lower, or elementary, and higher mental functions is a shift
from outside control to inner control. Through social interaction
the child gradually assumes more responsibility and becomes more
self-directed and autonomous.

In practical terms this means that what chilkren can do and
learn in school depends, at every age, on such things as their
attention span, their ability to remember and other biologically
determined factors, but this is only part of the story. What they
can do and learn also depends on the interactions that take place
between and among children and between children and adults,
especially their parents and teachers. It is through social interaction,
including the interaction with teachers, that children become con-
scious of their basic mental functions and able to use them in
their growth toward self-control, self-direction and independent
thinking and action.

In a series of experiments on the development of scientific
concepts, Vygotsky and his students studied the difference between
concepts acquired outside of school, which he called "spontaneous"
concepts and those learned from instruction in school, which he
called "scientific". Working with second and fourth grade children,
he found that the children could explain and articulate the concepts
learned in school better than they could those learned from everyday
experience. In contrast to spontaneous concepts, those taught in
school are defined, discussed, thought about and tied in with other
concepts; because of this it becomes possible to generalize and to
build a system of concepts.

Both Vygotsky and Piaget were interested in children's mental
development and both conducted their research by asking children
questions about rather ordinary things but, as Vygotsky pointed
out, there was an important difference in their views. While Piaget
assumed that development and instruction were separate, Vygotsky
focused on the interaction between them. He believed that instruc-
tion leads to mental development and that further development
makes higher level instruction possible.

INTERACTION AS A FORCE IN DEVELOPMENT
Vygotsky's ideas were developed through observation and study

of children in the context of their daily lives, including school and
family. His writings emphasize the importance of the social inter-
actions that take place between children and adults or older peers
as the main force in cognitive, or mental, development. In his
view, children learn best by having tasks set for them that are just
beyond their present capability and then having guidance from an
adult or older peer. He believed that intelligence should be measured
by what a child could do with a little help rather than what he
could do at any moment on his or her own.

How can you use these ideas in teaching science? By applying
the same general principles, the teacher sets tasks that are just
beyond what the pupils can do on their own but are attainable
with help. We might think of this as the teacher building a scaffold
for the learner to climb to a higher level. At first the learner
depends on the teacher to show him/her what to do but gradually
the learner masters the task and gains control over a new function
or concept. We have all had the experience of "going through the
motions" in working a problem or learning a new skill and then,
at some point that is never known beforehand, we realize that we
have reached understanding and that we have control of a new
skill or a new idea. At this point, we have moved up to a higher
level of mastery and control.

Teachers can provide a classroom environment that makes it
possible, even probable for pupils to master new skills, gain new
knowledge or improve understanding of things already known.

Here are some practical suggestions for teachers to implement
these ideas:

1. The teacher models the behavior or skill that is to be taught
or encouraged until the pupils can internalize the beavior. For
example, if you use the metric system consistently and without
even making a comment about it, the children will accept it as
the way things are measured in science.
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2. Peer tutoring is incorporated into the teaching strategies used
in the classroom. Pupils have to be taught how to be good tutors
and to accept tutoring but this is a very powerful teaching method
when well used.

3. Cooperative learning is used as a regular instructional strategy.
Cooperative learning methods, which are gaining popularity all
over the United States today, take advantage of pupil interaction
as a means of promoting both academic and social learning.

Vygotsky's ideas call for a classroom where active exchanges
between children themselves and between children and teacher are
an ongoing part of daily life. In this setting the teacher sets tasks
that are just beyond the learners' current levels of competence and
provides the help that learners needs to reach higher levels. The
help may take various forms but an important aspect will be
opportunities for children to work together, to give and receive
verbal instructions, to respond to peer questions and challenges
and to engage in collaborative problem solving.

If you establish a classroom where this is the normal way for
pupils to behave, you will have little trouble using "hands-on"
methods for science lessons. Children will know how to share
equipment, work in groups and ask questions about things that
they do not know how to do or do not understand.

If you are interested in reading more about Vygotsky's work
and ideas the two books listed below will be helpful.:

Vygotsky, L. (1962) Thought and Language. M.I.T. Press, Cam-
bridge, MA.

Wertsch, J. (1985) Culture, Communication and Cognition:
Vygotskian Perspectives. Cambridge University Press

Special JRST Issue - Perspectives on Concept Mapping
Multiple Copies Available

In December, Joe Novak and Jim Wandersee were guest editors for a special issue of the Journal of Research
in Science Teaching which focussed on "Perspectives On Concept Mapping." Multiple copies of this issue for
use with graduate courses and seminars can be purchased directly from NARST at the special rate of $6.50 per
copy. Copies of this special issue can be requested from John Stayer, NARST, 244 Bluemont Hall, Kansas State
University, Manhattan, KS 66506.

JRST Special Issue Order Form: Please send me _ __copies of the special JRST issue,
NPerspectives on Concept MappingM at a cost of $6.50US each.

Name

Address

City State Zip Country
City CountryState Zip



CONFERENCE REGISTRATION FORM
1991 ANNUAL MEETING

NATIONAL ASSOCIATION FOR RESEARCH IN SCIENCE TEACHING
The Abbey on Lake Geneva

Fontana, WI
April 7 - 10, 1991

Registration fee includes the Annual
Awards Luncheon
I wish to preregister as: (check one)

Member @ $70.00 (on site
registration fee $80.00)
Emeritus Member @ $20.00 (on site
registration fee $30.00)
Student Member @ $20.00 (on site
registration fee $30.00)
Non-Member @ $85.00 (on site
registration fee $95.00)

Bus transportation from Downtown
Chicago to The Abbey.

Leaving the Hilton Hotel at
11:00 A.M. $15.00
Leaving the Hilton Hotel at
3:00 P.M. $15.00

Total Payment Enclosed $

I also wish to register for the following Professional
Development Workshop scheduled for Sunday, April 8
from 2:00 to 5:00 p.m.

Conducting Case Studies in Science Education
with Dr. Hilda Borko.
Registration fee, $10.00 /
Student Members, $5.00.
K-12 Needs Assessments Utilizing NSTA
Guidelines with Dr. Burton Voss.
Registration fee, $10.00 /
Student Members, $5.00

PLEASE PRINT - ABBREVIATE AS NECESSARY Provide Complete Mailing Address Including ZIP Code.

Name (Last, First)

Mailing Address City State ZIP

Country

Please return the completed registration form with the appropriate fees to
Dr. Glenn Markle

NARST
University of Cincinnati

Cincinnati, OH 45221-0002.
Checks or money orders in U.S. funds should be made payable to NARST

Deadline for preregistering is March 10, 1991.
Thank you.



OPTIONAL ROOMMATE REQUEST FORM
NARST 1991 CONVENTION APRIL 7-10, 1991

As in the past few years, NARST will attempt to assist members who want to be paired up with a
roommate to reduce the cost of attending the annual meeting. If you want to take advantage of this
service, please complete the Roommate Request Form and return it with a check for one night's lodging
made payable to The Abbey.

Name

Work Address

Phone

Arrival Date Departure Date

Due to some indistinguishable names we need to know: Male or Female

Preference: Smoking Nonsmoking No Preference

Do you have any special accommodation requests for a handicap?

Note: 1. Rooms are $68.00 plus 11% tax for two double beds so sharing will divide the price accordingly (two
people per room - $34.00 plus tax).

2. You may reserve your room directly with the hotel if you do not want to find a roommate through this
service.

3. If your request reaches me by February 1, you will be notified of the name and address of your
roommate before the convention.

4. Every effort will be made to accommodate these requests. However, we cannot be responsible for
changes in your plans or for those persons who do not complete the form properly.

5. Please note the deadlines.

Mail this completed form with a check made payable to The Abbey for one night's lodging ($34.00) in U.S.
funds to:

Dr. Glenn Markle
College of Education
The University of Cincinnati
Cincinnati, OH 45221-0002

DEADLINE FOR RECEIVING ROOMMATE REQUESTS: FEBRUARY 15, 1991

If you have questions or concerns, please contact Dr. Glenn Markle at work [(513) 556-3582] or at home
[(513) 729-1834].
Please retain a copy of this form for your records.



Who's Who in Science Education
Around the World

1991 Edition
An ICASE Publication

I am pleased to invite you to complete the following biographical information for inclusion in the First (1991)
Edition of the Who's Who in Science Education Around the World. You have been nominated for inclusion in
recognition of your contribution to science educators at local, national or international levels. This valuable reference
book will contain brief profiles on prominent science educators and their work. The information will help science
educators such as yourself to contact colleagues in both developing and developed countries who may be working on
projects of interest to you, who may be potential speakers at your next meeting or convention, or who may be
invited to work on collaborative projects.
This biographical publication will be distributed to ICASE member asociations, institutions, centres, foundations and
companies, and to international science education organisations including UNESCO, ICSU-CTS, etc. The Who's
Who in Science Education Around the World will also be available to other organisations, institutions, libraries and
individuals at a low, affordable price. Biographees, like yourself, may also order personal copies at a discount price
by returning advance payment of US$10.00 or £6.00 or A$13.00 (includes postage).

Entries will be published in alphabetical order by country of residence. An index will list all entries in alphabetical
order by name. In order to enhance the value of this reference work, it is important to include prominent women
and men in the areas of primary, secondary and tertiary science education, and in many countries throughout the
world. There is no fee for inclusion in this biographical reference. ICASE reserves the right to reject any biography
which does not meet the standards of the publication, and to edit entries according to the format for the First
Edition.
Brenton Honeyman
Editor

Please print or type clearly in English, and limit data to the space allowed.

Surname/Family Name: Country in which you are now living:

Title: Given Names:

Nationality: Date of Birth: Day Month Year Place of Birth:

Current Professional Position: Department/Institution:

Institution/Work Address:

Education (list degrees, diplomas, dates):

Return this completed questionnaire to:
Brenton Honeyman, Editor

Who's Who in Science Education
10 Hawken Street, Monash ACT 2904

Australia



Previous Professional Appointments (list in chronological order, include dates):

Memberships/ Positions in Professional Organisations (list those related to science education, include dates):

Science Education Publications (include dates):

Honors, Citations, Awards (include dates):

Science Education Projects (list recent and current projects, include dates and 20-50 words brief description of each):

The Editor will make every attempt to edit accurately, and in the format determined for this edition, the information provided above. In
the rare event of an error, the sole responsibility of ICASE will be to correct such in a future edition of this publication.

Signature (please sign your name here):Dae Date:



New NARST Monograph
The third NARST monograph, World View Theory

and Science Education Research, by William Cobern
is complete and will be available January 1, 1991. In
the preface to this monograph, Ken Tobin, chair of the
NARST Publications Committee, wrote:

This monograph is timely for the membership of
NARST. As science educators probe teaching and
learning in an endeavor to make sense of learning in
classrooms, there is a need for theoretical frameworks
to enable new questions to be posed and a corre-
spondingly fresh set of responses to be obtained. World
view is a framework that can be applied to research
on teaching and learning science and fits well with the
trend towards studies that are interpretive in nature.
The number of science education researchers using
ethnographic techniques in science education research
is increasing steadily and theories and methods that
emanate from cultural anthropology are appropriate
tools in efforts to unravel the social structure of science
classrooms.

Cobern's review is a scholarly treatment which high-
lights many issues in science education that have been
taken for granted. In an important sense Cobern has
initiated a much needed debate that should stimulate
the thinking of the science education research com-
munity. For example, Cobern's world view raises ques-
tions about alternative frameworks and conceptual
change, arguably one of the most researched areas in
science education in recent years. Epistemological is-
sues are also considered in a thoughtful manner, and
the world view framework provides those who have
been involved with research on metaphors and beliefs
a framework in which to consider and expand their
work.

William Cobern is to be commended for his efforts
to produce the third NARST monograph. Unlike the
first two monographs, the concept of world view will
be new to many NARST members, and as a conse-
quence, should be essential reading for those with long
histories in conducting research on science teaching
and learning and for neophytes embarking on their first
study in science education. Evidence of the impact of
this monograph will be an increasing number of studies
that utilize world view as an interpretive framework for
their studies of science teaching and learning.

Copies of the third monograph can be ordered from
NARST using the order form.

NARST MONOGRAPHS AVAILABLE
A Theory of Instruction: Using the Learning Cycle
to Teach Science Concepts and Thinking Skills, A.
Lawson, M. Abraham, and J. Renner, $6US
Learning Environment Research in Science Class-
rooms: Past Progress and Future Prospects, B.
Fraser, $6US
World View Theory and Science Education Re-
search, W. Cobern, $6US
Send orders with check payable to NARST to Glenn
C. Markle, NARST Executive Secretary, College of
Education, University of Cincinnati, Cincinnati, OH
45221-0002

NARST Monographs Order Form:
Please send me the following:

copy(ies) of A Theory of Instruction at a cost
of $6US each

copy(ies) of Learning Environment Research
in Science Classrooms at a cost of $6US each

copy(ies) of A World View Theory... at a cost
of $6US each
Name:
Address:

ZIP
SPECIAL OFFER FROM NSTA

The National Science Teachers Association has pub-
lished A Practical Guide to Modern Methods of Meta-
Analysis by Larry V. Hodges, James A. Shymanski,
and George Woodworth. The list price for this book
is $9.50. As a member of NARST, you can purchase
the meta-analysis guide at the special price of $8.55,
if your order is submitted on the following order form.
All orders should be mailed to Dr. Glenn Markle,
Executive Secretary, NARST, University of Cincinnati,
Cincinnati, OH 45221-0002. Enclose a check or
money order payable in US funds to NARST.

Meta-Analysis Order Form
Please send me copy(ies) of A Practical Guide
to Modern Methods of Meta Analysis by Hodges,
Shymanski, and Woodworth at the special NARST
member cost of $8.55.
Name:
Address:

ZIP
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From the Journal Editor

At the NARST Board meeting in Tampa (Nov. 3 &
4) 10 new JRST Editorial Board members were ap-
proved: Sandra Abell (Purdue University), Nancy Brick-
house (University of Delaware), Reinders Duit (Univer-
sity of Kiel, Germany), Richard Gunstone (Monash
University, Australia), Patricia Heller (University of Min-
nesota), Peter Hewson (University of Wisconsin - Ma-
dison), Gail Jones (University of North Carolina - Chapel
Hill), Norman Lederman (Oregon State University), Tom
Russell (Queens University, Canada), and Uri Zoller
(Haifa University, Israel). The new JRST Board is com-
posed of 32 members, 9 from countries other than the
U.S.

Editor Ron Good reported to the NARST Board that
Wiley will publish issue 10 (special issue on concept
mapping) in December 1990 at no extra cost to NARST.
The NARST Board agreed to cover the cost of printing
500 extra copies of the special issue, to be available
from John Stayer, incoming Executive Secretary, for
about $5.00/copy to NARST members. It was agreed
that special issues of JRST would be in demand by
many NARST members for courses, workshops, etc.
The special issue on concept mapping, edited by Novak
& Wandersee, is a longer-than-usual issue, consisting
of 176 pages. Those interested in purchasing copies
of this special issue should contact John Stayer at
Kansas State University.

There are currently discussions with Wiley about
having 10 issues/volume on a permanent basis and
increasing the pages/volume from 900 to 1000. This
would nullify the impact of special issues on the pub-

lication wait time. In his report to the NARST Board,
Ron Good projected a reduction of publication wait-
time from the current 12 months to 6-8 months by the
time he is wheeled out as editor. Depending on ne-
gotiations with Wiley, a dues increase to $60 from the
current $54 for regular members might be necessary
to cover the extra 100 pages/volume and the extra
issue.

Associate Editor Jim Wandersee reports that JRST
will be published entirely in APA form beginning with
the December special issue. As many of you know,
Jim has worked very hard to ensure that revised man-
uscripts go to Wiley in a form consistent with the APA
Publication Manual. All authors should submit four (4)
copies of manuscripts in proper APA style to Editor
Ron Good at the LSU Editorial office.

Finally, NARST members owe a special thanks to
outgoing JRST Editorial Board members: Dale Baker,
Donna Berlin, Ron Bonstetter, Gaalen Erickson, Bruce
Perry, Robert Shrigley, John Stayer, and Michael
Waugh.

NARST Membership
Dues notices for 1991 were mailed to all members

in late November. If you did not receive one, or are
interested in joining NARST for the first time, please
complete the membership information/application form
below and return it to:

Dr. Glenn Markle
NARST
University of Cincinnati
Cincinnati, OH 45221-0002

Last NARST News from University of Cincinnati...
This will be the last NARST News composed at the University of Cincinnati. The newsletter will be transferred to
Kansas State University to be with the new Executive Secretary. Please send future contributions in a timely fashion
to:

Dr. John R. Staver
Center for Science Education
244 Bluemont Hall
Kansas State University
Manhattan, KS 66506
(913) 532-6294 FAX: (913) 532-7304 BITNET: STAVER@KSUVM



Proposed By-Law Changes
The following changes in the NARST By-Laws were

approved by the NARST Executive Board at the 1990
Fall meeting and supported by the chairperson of the
Policy Advisory Committee. The Board recommends
approval by the membership. A ballot to vote upon
these changes will be mailed to all members in early
February, 1991.
Change Article I, Section 1.10
FROM:
Article I, Section 1.01.- Eligibility. This association
shall consist of members who have made the prepa-
ration, demonstrated the competence, and evidenced
the interest to make important research contributions
to the field of science education. The usual preparation
for members is advanced graduate work in science
education or its equivalent. Competence is usually dem-
onstrated by a report on a research study or an ap-
plication of research in science education.
TO:
Article I, Section 1.01. - Eligibility. The Association
shall consist of members who are working toward im-
proving science education through research.

Change Article III, Section 3.01 F
FROM:
Article III, Section 3.01 F The Board Members-at-Large
shall serve on standing and special committees as
requested.
TO:
Article III, Section 3.01 F Board members at large shall
serve as chairpersons on standing and special com-
mittees as requested by the President.

Change Article IV, Section 4.01
FROM:
Article IV, Section 4.01.- Editor. An editor shall be
selected in the manner described previously. The Editor
shall serve on the Executive Board and the Publications
Advisory Committee in an ex-officio capacity. The Editor
shall be absent from Executive Board sessions when
policies are made and when such absence is requested
by a voting member.
TO:
Article IV, Section 4.01.- Editor. An editor shall be
selected in the manner described previously The Editor
shall serve on the Executive Board and the Publications
Advisory Committee in an ex-officio capacity

Change Article IV, Section 4.02
FROM:
Article IV, Section 4.02.- Editorial Board. The Editor,
Associate Editor, and members of a special review
committee shall be known as an Editorial Board with
the Editor as chairperson. The Editorial Board shall be
responsible for evaluating papers submitted for publi-
cation in the JOURNAL OF RESEARCH IN SCIENCE
TEACHING. The Editorial Board will be responsible for
carrying out the policies suggested by the Publications
Advisory Committee and approved by the Executive
Board. The size of the Editorial Board shall be deter-
mined by the necessary divisions of labor in preparing
the Journal. The Editorial Board may request changes
in policy of making recommendations to the Publica-
tions Advisory Committee for appropriate consideration.
The Executive Board may make specific recommen-
dations directly to the Editorial Board concerning Jour-
nal policy.
TO:
Article IV, Section 4.02.- Editorial Board. The Editor,
Associate Editor, and members of a special review
committee shall be known as an Editorial Board with
the Editor as chairperson. The Editorial Board shall be
responsible for evaluating papers submitted for publi-
cation in the JOURNAL OF RESEARCH IN SCIENCE
TEACHING.

Change Article V, Section 5.02
FROM:
Article V, Section 5.02.- Business Meeting. The busi-
ness meeting of the Association shall be held at the
time and place of the Annual Meeting. The members
present (with a minimum of 5% of the total membership)
shall constitute a quorum for conducting the business
of the Association.
TO:
Article V, Section 5.02.- Business Meeting. The busi-
ness meeting of the Association shall be held at the
time and place of the Annual Meeting. The members
present at the regularly scheduled business meeting
shall constitute a quorum for conducting the business
meeting of the Association.

Change Article VI, Section 6.03
FROM:
Article VI, Section 6.03.- Publications Advisory Com-
mittee. The members include a chairperson (three-year
term), three members (with three-year rotating terms),
and the Editor (ex-officio). The duties are to establish
policy concerning the NEWSLETTER, the JOURNAL,
and special publication ventures of the Association;
review arrangements with editors of publications; and
suggest changes in yearly publication practices to the
Executive Board.



fInm
TO:
Article VI, Section 6.03.- Publications Advisory Com-
mittee. The members include a chairperson (three-year
term), three members (with three-year rotating terms),
and the Editor (ex-officio). The duties are to recommend
policy concerning the NARST NEWS, the JOURNAL
OF RESEARCH IN SCIENCE TEACHING, and special
publication ventures of the Association; review arrange-
ments with editors of publications; and suggest changes
in yearly publication practices to the Executive Board.

Change Article VI, Section 6.04
FROM:
Article VI, Section 6.04.- Program Committee. The
members of the program committee include the Pres-
ident-Elect as chairperson, six members (with two-year
rotating terms), the Research Coordinator (ex-officio),
and the Executive Secretary (ex-officio). The duties are
to establish theme and format for the Annual Meeting,
arrange for special speakers and symposia, and eval-
uate abstracts for contributed papers. (A local arrange-
ment committee may be established if desired.)
TO:
Article VI, Section 6.04.- Program Committee. The
Program Committee will consist of the following: Pres-
ident-Elect (Chair), two Board members approved by
President, NARST Research Coordinator (ex-officio
member), and at large NARST members as identified
by the President-Elect and approved by the Board at
the second Spring board meeting. The duties are to
establish theme and format for the Annual Meeting,
arrange for special speakers and symposia, and eval-
uate abstracts for contributed papers. (A local arrange-
ment committee may be established if desired.)

Change Article VI, Section 6.05
FROM:
Article VI, Section 6.05.- Research Committee. The
members include the Research Coordinator as chair-
person and three members (with three-year rotating
terms). The duties are to prepare yearly reviews of
research in science education, work closely with the
ERIC Center, and recommend needed areas of re-
search, research symposia, and training programs.
TO:
Article VI, Section 6.05.- Research Committee. The
members include the Research Coordinator as chair-
person and three members (with three-year rotating
terms). The duties are to prepare reviews of research
in science education, work closely with the ERIC Cen-
ter, and recommend needed areas of research, research
symposia, and training programs.

Delete Article VI, Section 6.07- Awards Steering Com-
mittee
Article VI, Section 6.07- Awards Steering Commit-
tee. The members of the steering committee include
the chairperson and six members (with three-year ro-
tating terms, plus the Executive Secretary (ex-officio).
The responsibilities include recommending policy for
establishment of awards for the Association including
the nature of the awards, the criteria for the awards,
and the award's selection process. Additional subcom-
mittee members may be appointed on a two-year ro-
tating basis as needed for review/selection.

Add Article VI, Section 6.10
Article VI, Section 6.10 - JRST Award Committee.
The members shall include a chairperson (three year
term) and twelve (12) committee members (with 3 year
terms). The JRST Award Committee shall review all
articles published in each yearly volume of JRST and
select the outstanding article to recommend to the
Board for approval to receive the JRST award.

Add Article VI, Section 6.11
Article VI, Section 6.11 - NARST Awards Committee.
The committee shall consist of twelve (12) members,
appointed by the president, and the Executive Secretary
as an ex-officio member. Committee members serve
for a three year term, with one-third of the members
replaced each year. The NARST Awards Committee
shall select the outstanding paper from those presented
at the previous year's meeting.

Add Article VI, Section 6.12
Article VI, Section 6.12 - International Committee.
The committee shall consist of nine members appointed
to three-year rotating terms. Membership shall include
at least 2/3 members from outside the U.S. The Ex-
ecutive Secretary shall be an ex-officio member. The
International Committee is responsible for projects fo-
cusing on international science education research.



MAP TO THE ABBEY
The Abbey is located in Fontana, Wisconsin, on the
western shore of Lake Geneva. From Chicago, follow1-90 west to Rt. 20; go north on Rt. 20 to Rt. 23; north
on Rt. 23 to Rt. 14; north on Rt. 14 to Rt. 67, then
east on Rt. 67 to Fontana.

The Abbey is about 80 miles from Downtown Chi-
cago, about 65 miles from O'Hare Airport, and about
50 miles from the Milwaukee airport.

Wisconsin
Illinois



University of Cincinnati
Cincinnati, OH 45221-0002

Karen Murphy
6610 Lincoln Avenue
na Moines, TA 50322

NARST Membership Application/Ilnformation
I am interested in becoming a member of the National Association for Research in Science Teaching.

___ Please send me information about the Association and a membership application form.
___ Please enroll me as a member of NARST for the 1990 calendar year.

If enrolling as a member, please check the appropriate category and enclose a check to NARST payable in US funds.
Regular membership @ $54.00 per year.

___ Student membership @ $30.00 per year.
I attest that
is eligible for student membership in the National Association for Research in Science Teaching.

NARST Sponsoring Member

NAME:

ADDRESS:

city state zip

country phone FAX BITNET address

Please send membership application/information requests to Dr. Glenn Markle, Executive Secretary, NARST University of
Cincinnati, Cincinnati, OH 45221-0002.
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